Summary
Introduction
the trigeminal artery is an anastomosis between the embryonic precursors of the vertebrobasilar and carotid systems, and may persist into adult life, resulting from embryogenesis defects in 1 to 6/1000 angiographies 1, 2 . Its occurrence is related to the presence of the hypoplastic vertebral artery, arteriovenous malformations, cerebral aneurysms or other vascular malformations 1 . the association of the persistent primitive trigeminal artery (PtA) with cerebral aneurysm is well documented in the literature and in general aneurysms are located in the anterior circulation 3 . Aneurysms at the PtA junction with the basilar artery are rare 4 . the objective of this paper is to describe a case of PtA associated with an aneurysm in the basilar artery at the PtA junction and briefly review the literature.
Case Report
A 53-year-old woman had a sudden and intense episode of headache. At the emergency room, she presented with a panencephalic fisher III subarachnoid hemorrhage (SAH) (figure 1A) upon undergoing a computed tomography scan. the patient was in good clinical condition (Hunt and Hess I). digital arteriography showed a saccular aneurysm (4×4 mm, with a 4 mm neck) in the middle third of the basilar artery, adjacent to the junction with the persistent trigeminal artery (figure 1B-E) in addition to a small aneurysm in the anterior communicating complex.
the patient underwent endovascular treatment with embolization of the basilar artery aneurysm with coils and a remodeling technique. An Envoy 6f guide catheter (Cordis, Miami Lakes, fL, uSA) was positioned in the left vertebral artery and through it, a balloon catheter Hyperglide 4×15 (Micro therapeutics, Irvine, CA, uSA) was progressed and located in the basilar artery near the aneurysm neck. despite proximal basilar artery hypoplasia, we did not find any difficulty in progression and posi- 
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In some cases, there is no regression of the fetal connection between the internal carotid artery at its intracavernous segment with the superior third of the basilar artery, constituting the persistent trigeminal artery 1, 6 . the PtA is the remaining embryonic circulation most commonly found in adult life. It is located under the posterior communicating artery and is the most frequent type of primitive anastomosis (85%) between the carotid and basilar systems 1, 7 . It is present in 0.1-0.6% of individuals 1, 2, 6 and is associated with hypoplasia or absence of the ipsilateral posterior communicating artery. furthermore, it is related to basilar and vertebral arteries hypoplasia, vascular malformations, aneurysms, hemangiomas and aortic arc alterations 1, 3 .
According to the Saltzman Classification (1958), there are three types of anatomical variations of the PtA 1,2 (figure 3). In variation type I, the PtA installs itself in the basilar artery between the anterior inferior cerebellar artery (AICA) and superior cerebellar artery (SCA), in which case the supply of the distal arteries to the anastomosis depends entirely on the PtA. In this way, basilar arterial hypoplasia proximal to the anastomosis occurs and the posterior communicating artery may involute; in type II, the PtA installs itself in the basilar artery, but mainly supplies the superior cerebellar artery bilaterally. In this case, the posterior cerebellar artery (PCA) receives a flux from the corresponding posterior communicating artery; whereas in type III, there is a combination of the first two types in which the persistent anastomosis supplies both the SCA bilaterally and the PCA contralaterally 1,2 . In the tioning the balloon. Another Envoy 6f guide catheter (Cordis, Miami Lakes, fL, uSA) was positioned in the left internal carotid artery. through this device we advanced an Excelsior 1018 microcatheter (Boston Scientific Co., Natick, MA, uSA) with a transcend-14 microguide (Boston Scientific Co., Natick, MA, uSA) through the trigeminal artery for aneurysmal sac catheterization. the aneurysm was embolized with MicruSphere coils (Micrus Endovascular, San Jose, CA, uSA). the incidence used for the procedure was right anterior oblique. the patient was discharged on the fourth postoperative day without neurological deficits.
Discussion
during embryonic development, approximately on the 35 th day of gestational age, the intracranial circulation is characterized by the connection between the carotid arteries and the precursor arteries of the vertebrobasilar system 1, 5 . the posterior circulation in embryogenesis begins to develop from the two longitudinal neural arteries, which fuse at the median line to form the basilar artery. A plexus is formed which is inferiorly supplied by the cervical intersegmentary arteries and four transitory anastomoses with the carotid artery which, in the rostrocaudal orientation are: the trigeminal, otic, hypoglossal and proatlantal intersegmental arteries 1, 5, 6 . upon the formation of the posterior communicating artery and the fusion of the longitudinal neural arteries into the basilar artery, these anastomotic vessels begin to wane until they completely disappear. regions of the Willis circle, have also been reported 4 . In the present case, the aneurysm was located in the basilar artery, at the junction with the persistent trigeminal artery. It is believed that the hemodynamic alterations caused by the presence of the PtA determine a higher level of stress to the vessel, its dilation and consequent rupturing of the aneurysm 10 .
the persistent trigeminal artery is identified in many cases by incidental findings in magnetic resonance imaging 3 . In these cases, one may request complementary investigation with angiography, having other vascular alterations in mind, mainly aneurysms 1, 3, 4 . Recently, the endovascular method has become the treatment of choice for PtA aneurysms 9 . In addition to promoting treatment, this method can be utilized to evaluate the clinical significance of the PtA and of its perforating branches by occlusion testing, which can guide both the endovascular treatment and the microsurgical clipping 4, 9 . In the cases in which the independence of the circulation posterior to the PtA (adult type) is verified, the PtA can actually be occluded 4 . On the other hand, when there is the fetal pattern, in which there is the dependence of blood flow of the PtA to the vasculature of the vertobasilar territory, the PtA must obligatorily be kept pervious. thus, the presence of the persistent trigeminal artery associated with an aneurysm in the basilar artery is a rare condition. the management of this condition by means of endovascular techniques represents a viable alternative with good therapeutic results. present case, the PtA installed itself in the basilar artery right below the superior cerebellar arteries, having proximal basilar arterial hypoplasia ( figure 1d,E) , thus being classified as type I. there is yet another classification which takes into consideration the dependence (fetal type) or independence (adult type) of the posterior circulation in relation to the PtA 4 , this being important in therapeutic planning.
the majority of the carriers of PtA are asymptomatic 3 . In the symptomatic patients, among clinical findings related to the presence of PtA are the symptoms of posterior circulatory hypoperfusion or posterior circulation carotid microembolization 3 . In addition, the association with cerebral aneurysms, internal carotid arterial occlusion and the phenomenon of vascular "sequestering" between the basilar and carotid arteries have been described 1, 3 .
Reports in the literature show that when the trigeminal persistent artery is present, the incidence of aneurysm is around 12-14% 3, 8 . Of these, only 13% are in the trigeminal persistent artery, while the majority are found in the Willis circle 3, 8 . According to takase et al. 4 , only 12 cases of persistent trigeminal arterial trunk aneurysms had been reported as of 2004, eight of which presented subarachnoid hemorrhage 4 .
two types of aneurysms related to the PtA have been described: those which originate at the junction with the internal carotid artery (type I) and those which originate directly from the PtA (type II) 9 . Aneurysms at the junctions with the basilar artery, as well as those in other
